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(57) Abstract: A proton conducting membrane crosslinked by silicon -oxygen linkages, which is characterized by bearing (a) a 
carbon-containing organic- inorganic composite structure (A) covalently bonded to plural silicon-oxygen crosslinks and (b) an acid- 
containing structure (B) which bears acid groups and is covalently bonded to a silicon-oxygen crosslink and which is excellent 
in heat resistance, durability, dimensional stability, fuel barrier properties and so on and exhibits excellent protonic conductivity 
even at high temperature; fuel cells made by using the membrane; and a process for production of the membrane, characterized by 
comprising the first step of preparing a mixture containing an organic- inorganic composite crosslinkable compound (C) which bears 
plural crosslinkable silyl groups and carbon atoms covalently bonded thereto and an acid -containing compound (D) which bears a 
^5 crosslinkable silyl group and an acid group, the second step of forming the mixture into a film, and the third step of crosslinking the 
obtained film either through hydrolysis and condensation of crosslinkable silyl groups contained in the film or through condensation 
thereof. 
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(K) \z:^if^:z.ti!)^x^. &.ri^^ti^timmi^7^-<^. 
*^gg^^:*5V^X. (I) i:bTJi. MllliMW (J) 

(A) ^m^^mmi$^ (B) <1:© 

Xh^<. #a»m^«itft: (A) , m^mm^i&W- (B) irtD^^tt 
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*5 i t>V * fc f * # # J t ^ 5 ;^ ?i ^ o - j|g ^ /cfc :^ ?^ ^ if b ^ „ 
5. 1 m.mMW¥t (J) 

^liltW^N- (J) ft$;6Sl~1000/im, "^•-et>5~100/i 

m.mmWiWA (J) i:bT(i> (m) ^^^y^^— (L) 

100^ #^C10~5 0 bv^o i> :^ — /O^ ^ Iffl 

^^6o ^-{y^ti- (L) ©>N-Ki:bT(i. ^'^b:^^^!>*^ ;^^t:<>--<^> T 
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tgS^5#;g-f-;5(^^S0^ UV^;OS, ^ >^ ^ - (L) i3:oV^T%^®^^ 
(B) cQ-^tf-m*! o om*|fl5Je:^LT 1 ~7 5S»$p<Z)^IS-t?^ 

hmB^^:fjmi-i^ mmmmm^mmw- (a) tm^^mi^i^ (b) 
fir fef^v^ J; 5 i^m<mW'r^f:Lii>. 7i^^i>^4-f—^:^—/u^/u^m 

5. 2 ftiia;^5|s|. (K) 

(K) tt. 1 0 mml^J::, $f ^ L < fiSI%ltli-e 

§7 ^Xh^^'y :^mm-^mm^mm^i^i^ (A) 

i>(D^msiihmm(D.^:d>hm^\.\^^o :ffy :^mm^n. 3~2 0Min. x 
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<n3 0~1 00jum-X?$)So 

^C^i-V^b. ^f^^ 3 0 0 iiTa^m^X%^(Di^mmi7l^^:k^ <f£^ 

mmmmmmwmt i^x^mxh^^o 

(om'i^mm^m'^'i-^ m^'m^ms ^^^^^?f^]^> '^uT^^t^- 

mm^mmmmfuxm^^^m^^ci-t^ m^-^jf^m. ^m^vtmm(D2 
pitgT?fes:a5, mmcDi^mx+^f^^M&^mmir^fci^izi^jgm 

^m¥om(Dm^:^i!>^h^ii)^. :^^mxnw\^wxj^(D^±(Dfz}^i,z^my!)^ 



45 

#^i:»s ^'7::^mm^ 5 o~ 1 0 0 o^n^m:^\^xmv ^t^ntz. 

h(DX^X> . ^^(D^^^T e ^ t\^0 o T e X (D^fifi g / 1 0 0 0 
m-Cfet)^ 1 O 0 0 OK»-Cfe5o 0ji^ce#^f* 3 ~ 5 0 T e X 

mfc. 5 0 T e X ^ax.T t>:/n h ^/-f^^ttl^teijl bfc^^_b(DS#^ 

#^bt3:< < 

^S«4 0 ~ 2 0 Oi^/ 2 5 mmiliSCOfllS-eTlf^tbSo 
5 Og/m^ 0^ b<fi 15-25 g /"m ^ (D fSH "eil f^tx ^ . Sft 

-his t "eS)6o 

r © j; 5 ^^«iiiii#Jisf (K) fi. m^\^. mmmuPr (j) (dj;^^- 
. hh-ti^z^^mmi^M^^mmw- (a) . ^-^w«5ti$: (b) ©mjn-^c 

(K) Sr^^-r5fcJ6j3:{i. J; 5 h^yt^ b/c^ft 

iiiiitjp-f (K) tzi^b-c. ^^M^^-a-w^t^ (A) , m^^mikw- ( 
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5 bfc^;5jni^ i: bXfi. M;tfi\ ^<Z) i ) ~iv) iZTf^-t ^ o t^h (D 

^ o ) > 
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/ce^fcs6 — li^^v^xL/cfcV^;6S, llf^fiS(D5'^x ^mmMtDMA^^-f)^ 5 0 
) :^^h^o 

1) mi(omm 

2) m2(Dmm 
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3) mscDum 

4) ^4(DM^'i 

^4(DJ1U : ^c|3©^M=z <>^~^S^:^/^>!j^>'^S^ctt^^-t- 

7. 1 
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m^^h^!^ (c) tmm^m^t^^ (d) .^sr-^wi-s?i^i^;ei5pM$ 

(B) ^^:t@^-r<5MI4;el5ffiv^ b^6o 

mj^-t^o :ifin—^\^so i-ge 1 ifeirP^f^^s^^fe-efe^o 

. fe 5 V^ ttit^/i if 69 n <f ^ ^ *M ^ J-l^-a- b fc n ^ >"fb U 
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^m^i^L^3&L±^i.x\^^^mmt'^^<Dmt\^xn. i, 3, 5 

- h V :^ ( h y n n p /v^^/i/) -2, 4, 6 - h U ^ ^/i^^^^-^^ 
>'> b y ( p — b y -J' n n y /i/-7"n 31^:^71/) T5:>', b y :^ 

( 3 - h y p« h ^^v-v-y /P:7'n tVl-) y v^T^ P^tb. 
rttfef^Ge 1 e s t li/^ if^O^bmiS^nT:^^ 19 . ^ © ^ ^ li^lf t^fe^b-a- 

i^i: bT>^v^;5 i ^ ;Os-e# 5o i, 2, 4 - b y if ^/i-v-i^ p 

-^^^f-f-^-^ b y T y /l^T 5: ^ (V^-f tl.^ a l dr i ch) ^^;i>5tLT. 

3 - h y ^ hdf->iy y /i^:/n tv^r ^ <d 
4 ^bTv^6$^1^'l4'fb'a^i^f*. T^h^ry/i^^x^^ (G e 

1 e s t ^ h 7 If = /^^X^ >- (A 1 d r i c h^fc) O t K n ix y 

mm\^. it^t^-^n df-f->^^ ^(DtiJ^t-;DP7K:9-^?t4v^ 
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CK OCH3, OCaHg, OCgHg, OHXf*0 C O CH3S(Z)V^-f 



e s t ^fc J; 19 T|7lS^tl.TV^;5„ 

:inh(Djt^m(op^, mmm\:>^>^ (c) ^os^f^cco^!:; (8) XTf^^n^ 

<9 ^ t-i)^-(:^^. 
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(R^)n (R^)n 

S^*b^ R^fiCK OCHg^ OCgHg^ OCfiHg^ OHXftOC 
O CH 3&(D\^irtlii^(D&^m\^. mti 1 ~ 3 0 (DS#:"C$? "9 . n (4 0 

) t-;^ ( h y h =3r->>/ y /u) /-r^^t^G e i e s t "9 

1, 3 -^T'^iJ'i^^^-^ 1 , 9 -■t'^ 1, 1 3 -7" h^7^;^7 

V, 1, 1 5 1, 2 1 - if t^: t K 
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JIO J: 5 J^cfcv'ndrf-^^^'fli'a'^^ LTfi, ^^^COSC (10) X-Tjki^fi^ 



^fiC 1, OCHg^ OCgHg, OCgHg, OHXfiOC O CH3S(DV^-f 

Ge 1 e s t^±mi!}>hA^'^^ti:m^i^->y y -^^^V i^?^ 




(10) 
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y v^p< ^/I'v'n =3ri?-:/^ ^ h =3^ a :3E--y- - v?7« ^/kiX n 

ixn ^-y-^^M-n^^^s If ^/^^ ^/kv-a drf-^- h y :7/^;:a-n -f u tVl^ 
7? ^/l^v^n :3r-y-i/*S'a"#:s y If b =3?^ o f- :/ if (7) if = - 

^ v- ^ >- if ^ t K n y /V-fkMiS:^ ^31 J: t) #iP L frL\\L^mfSi % 

^ait-a^^^ti^k^i^ (c) tt. (1 1) -QT^^n^ih^m^^ 

-To 

( R'-hi^rf ' — 0— ^| ' -0 ti^l ' — ^R') 3-n (11) 

( CH3) n CH3 ( CH3) n 

(^"l^s R^fiC K OCHg^ OC2H5 OCeHg^ OHXfiOCOCH 
2 OV^-rtt/^l^l?^tJ§o ) 
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D) ^m\^^^^bi}^m^x-^^. mm^y^i\:.^m (d) \ts i^^^mti: 

i^fe(7)^ (12) -e^$tL§>fb-a-i^;i5*tf bn§o 



CI, OCH3, OC2H5, OCgHg, OHXfiO C O CH3SOV^T 

mm^^mmi^ (b) (D«it^s^ (6) x^^n^mmxh^m^K 
miK^ir^mmi^mn(Dmm^mit^!^ (d) ^(^^ (13)0 



S^^Ls R^f^CK OCH3, OC2H5, OCgHs, OHXftOC 




(12) 



(R%:irf' (-CHa-jirSOgX 



(13) 
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n 1 ~ 2 0 0^^-T?fc§„ ) 
}Vy.;Vi!^l^mt^. Ge 1 e s t & J; 19 miS $ tl. T 33 I? . A^^O^^^T^ 

*fc. ^-^^fli^^ (D) (i, Mx.fi#||0S 5 4 - 1 3 8 5 2 2-^^ 
# (3|$H#rFl|4, 1 5 2, 1 6 5-^) i^l*$;^^;5'^b'^#>^>0ai^c:fflV^ 

#J (C) tm^^^t^m (D) C»^ii^j:b^ f*. #^::MP5(*^^V^ 

: 1~1 : 9 Ot£|l|rtT?fc5 ^1 i: bV>. ^mMmM-^ 

mmtfj:y). y^mmm^.-^^mmt^m (c) i)^9m^m7L^ t 

fi:m^<D (A) , (B) ©M:^^3:^^c;;-r6o 

c) tmm^^it^m (d) BirMJe:j^;;CTli^1f{Sii^J (g) % 
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fflv^T^5ctv^o mm^mm (g) ^mmmm.^^mmih^m (o 
tmm^mit^m (d) (z^jg^it^^ft:©!^^^^: j; «5 stm^i^L. ^hi^m 

^ (D ^ ^ ti^mi&mm (g) ti^xit, ^^i^. ^j';v^=^^ r;v 

j!l?ttv-y /kStri^LT 5 Omo 1 %]^T<DMD4 -i: ^ ^ i^S^^ UV^ 

o 

yr/i^^/p^ i?T/i^^/t'^<^Tyi^=i ^-s^-v^ y <5r— }s ^ •:7 c^^^/i^ b y b 

^^:I^^dr^>'K^ i;^7U=i ^ M,T h V ( 2 - p< ^/P- 2 - :/ h ^ K) 
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by i -T^HTifdriy F, r/W5:^e7 A h y ^o:;/ ^ari/ F/=eif(^AP7K^«? 

^^^31, mmiSimm (g) f*. if^c^ss: (21) -^^jf^^ti^M^i^m^ 

or' 

r'o— fSi-O-V-R' (21) 

or' 

c) . ^»-^>fr'fb^#> (D) . ^ bj-fi^^^jEji^ij (G) ^m^-r^w, 
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6r ^;ei5T'#S^^ S)|s|-<^@ii'|4. 
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( s o 1 - g e 1 ) Rjt>f)^n^fh^o 

Xh J:v^o 

(Dm.mmm'tm^^x h j;v^„ 

$ b ;^^p^(D^ 1 (oMil^xn. ^Mxm^ 1 0 0- 3 0 0 °c-efT 
feavM^^ mB(Di:U(Dl^, 1 0 0 ~ 3 0 0 °c-e^— 

^^m(Dy'u h:^Bm^m^. i o 0°Cj^_ho]^M-X.^v^;5:»-e^t3:{i 
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mT.U^^(D^t. 1 0 o~3 0 o°c-e^f oT t> J;v^ ^isxfe^. m 

;t{^ 5 ~4 0°CX^2 mm&.±^^nX s o 1 - g e 1 mi\^ -^(DWii^ 1 

0 o°c~3 o o°c<7)xmsr=fToT^i j;v^o Mm:^mit. m^(DmM\^x 
^mm(Di\iL^ m^^mm. mmmmMm. -^4 ^ ^i&ijmti:t*^m\^^ 

*fc. :ifih(Djm^mxnhtif^mn. 'j^^mi^jit^x^xiKmi^x-h ^ 
hi^$^m^^x-hx\^\ 

7. 2 ^2(Z)M?i 

j^L^^^-a-bfd^mM^^^^-r^^^Ma^'^^^jt'fb^tj (c) 
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^mm(D^ti h^^^mm^mi^. mmi^ti^oi^. m^\^. mmmmm 
^«5t#: (A) tm^^mmi^ (b) tcD^^^^t^ti^^omi^^mti 

■^(7)fcJs6. ^mmm^^mT^i^ (a) cDj^Jisi-ir/^^^^Mam^ii^^s 

(B) (Dm'^^tVXit. ^ 1 (^^^5fe(^:^^J-^V^ 

fetb^m^^W'fb'^^j (D) fJi'f-tt^oTT^ /^;^7:7" bS-^^-fb-a^^j (E) 
(B) ^n^^ ti)^X-^ ?>o 

R^f^Cl. OCH3. OC2H5. OCeHs. OHXttOCOCHg 
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/^^^ hm^mit^!^ (E) lik(D^ (15) X-TT^^fl^ih^m^ 

(-CH^VSH (15) 

K^^b^ R^iCK OCH3, OCgHg^ OCgHs, OHXfiOC 
O C H3S<^5V^-f tT.;?)^(DS^^ m f ^ 0 , 1 X 2 (D V>-f ;^L:d^-e 

, n 1 ~ 2 0 (DS#:-efc§o ) 

^ ^ K/^? T/u=i^-yyV /i^S i: ^t&^nJ^^ ^ ^ f S T 

o 
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SH 

(cHg) m 

r'o— (-Si-O^-n R' (16) 

(^q^, RM*H, CHg, C2H5, C 3H7Xf*C 6H5^(^)V^■f tt;«I^C> 
S^^b, R-^fiCHg, C2H5, C3H7, CeHg, OH, OCH3, O 

C2H5S OCgHs^Xf^O-S i ^-^(DV^■f:^^:a>(DSS^^ b> infil~ 

2 0(DS^> n 3 ~ 5 0 0 OS^-efca„ ) 

^ (16) 4'<^R^:e5^'fb/J<*K<^«-a't^fi, :7 v=3eix-://i->te|g'a'^^ 

0^ LV^o 1^ — ^^1^131 R 4^05 ^^'fbTK^KOliCD i: O H X f± T /l- 3 =3f 

^^t ^^-V^ ^fcl^, X ^ 0^ L< ffiV^a r t 

^ (16) ^(Dni^3Sl±-d^0-^l.\^^o '^(Dmm t VXi^^ n 

. n 5 0 0 ^^sx.^^^fi-a-^j^sHii-efe 19 , $fc. ^t^^^am-a^^i^ 

l^ttfb^i^ (c) i:(^^S14;5MgTb. m—fam-^^^ir ^ :l ttmm 

3 0 0 ]^T(o-h(Oifi^i^ uv^o 
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^ (16) ^(DR^-^^O CHs&X-h\) s rxilb^ 3X-hy) . n i)^ 
1 0 (Dh(D\i^ ftSv'y — ^'ttJ: "5 rfJ|g$tLXV^5 (X - 4 1 - 1 8 

0 5) o 

:i<D:tV =i^-^ — i'±^^'f-^ ^ t ^mM>Xh "9 . M;tf^s J o u r n a 

1 of Polymer Science, Part A, Po 
lymer Chemistry, Vol. 37, 1017M(19 
9 9) ^(D^^^m~h^m^^fhX\^^. r co:^fet^ ctS )^Pct 
bTfttriBLfc^ (14). (15) (D;^ Vit^^O-^mPrb M 

SH 

f CHg) m '^^^ 
r'o— (-? ' -Ohi—fs i -0|x — (1 7) 

(^fps R^fiH. CHg, C2H5, C slirJ(.nC eii5^(^^^ir^t>(D 
SSr:T^L. R^fiCHg, C2H5, C3H7, CgHg, OH. OCH3. O 
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(DM^^'^^h^s mfi 1 ~ 2 0 n fi 3 ~ 5 0 0 <9 . 

n + X 5 0 0 mT<^S#:-t?fe5o t^^. ?i /u:^^ hm^^t^^=^iy h 
t>J:v^„ ) 

i^-e^ 5^ (1 7) ifJOR *;05O.C Hg^-trfc t) ^ mt^ 3X-hy) s n + 

X 1 o (D^t^mn. ivMiy V 3 — :/|±;0^ b A^-^-# 6 (X- 4 i - 
18 10) c :L^h(D^t^mi-±. m!^\^ti:Scm^0n\^. ^Wc(dt/i-=i 

^mm<Dm 2 (DMii^i^^^^xi-i, m^\^t^m kdhux^. ^^^i^^p 

> **7K> ^lEitmmil. ii'^^^:^^^:^ y J^. i^' n 
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A ^ if (D m < b ^5 ^ if b tl. 5 o 

mm. i%m. msm) i 7 ? 5M:3^xxj^^(D0m:scmx^mi!\-^f^x^y) 
i^tvxns iNm.m^. 5o°c. imrm^, m^m^^ir^:i^mt^ if H)^ 

7. 3 BSCQ^ife 
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^mmi^ (A) tm^^m^:&i^ (b) t(Dm^^-^t^t\^^^^i^^mti 

B) \^nmir^mwm^^hfh?)o 
^(Dfci^. mmmmm^mmi^ (a) <Dmntfj:^mmmmm^mm 

:f hm^m^h^o^ (E) ^e:f^t)o-C7Ky FS^^tfb^i^ (f) 

(B) 

^^mT-^s 2iIilo;^^:dSofcv^;^/i-:7 ^ (-s-s-) siHIo 

;0s^:i,^=ev^;=^/v-:7 ^ K£ (- s - s -) . ^ b v :^;vy 4 (- s - 
S-S-S-) ;ei50* L< fflv^§ r ^;as-e#§„ 
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m 



R' 



(18) 



S^Sb. R^fiCK OCHa^ OCgHs^ OCeHg^ OHXflOC 

c ) 

(c) i:oK;;5;tt^%it-t-5 mmmmm^^mmh^m co 

v^6 ^ i: :ds-e# 6o 



^*b. RMiCl. OCH3, OCgHg^ OCgHg, OHXJ^OCO 

) 

7KPy^/^:7^ KK^^tfL^i^ (F) fi. ^CD^ (2 0) ■tr^^tb^S'fb^ 




3-m 



(19) 
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(R'-Wfi-fCH^R'-McHil-n— ?i-(R')3^ (20) 
(^)n. (r% 

tVi'Xfi^' ^ = /i'*<^V^-f R^(*CK OCH3, OC 

gHs^ OCeHg^ OHXfiO CO CHgKCQV^-f l^/^^COS^Sb^ m 
0, lXi-±2(D\^-Ttlt^(Dm^^l^^ n 1 ~ 6 (D^^T'feSo ) 

^(D^x-T^^n^it^i^ns mis $ttT*5 19 . Mx.«\ \fy^ [3- ( 

f y h ^ v-v- y /k) fcVi/] 7^ b 7 ^ K (G e 1 e s 1 
SIB1825. 0) , }f:^ [3 - (hy^h^i/ixyy^) tVW] 
K (ftSv- y — KBE 8 8 6 B) T^e ^ ;ei5^P b tLT 
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p«/^:;5;:7" b»,J:)i}^°y F^(^^>fb<^]avM±. ^fl^^^iJ; 

T;^/1/xJ^^^^ 1 o;am'btLS:d5^ (19) , ^ (2 0) -T?^bfc?f^S 

:L(Ofz.^^ ^(19) ^TJ? (20) -tr;^ Lfc?f^;^.o:?K 3 4 
-tw-fb^^ (F) ^lBv^5»^^3:^i. (C) 

i::!Ky :^;vy ^ ^m^^\\:.^m (F) <D^^i;b 9 5 : 5 J; f9 -f^ Y^^B. 

H) ii^-^^-t-s^a^ife^iiMi-s^KDx^^. ^n^mm-r^m2 
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hS-^^'fb^^j (E) xfim 3 ©M^(0;»-a-^-ffiv^ ;^/i-:7 ^ 

Y^^^it^m (F) t^-(-t*?oT^M:2^^>-S^Wfk-a-^ (H) jOSffiV^fe, 
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nic Syntheses Collective Volume 
2 (1943), 558M^&-a«56 4 M ^ i^XT V^ 5 ® ^J^? "T? 



, RMiCK OCHg^ OCaHg^ OCgHg^ OHXf^OCOCHaK 

^^n^:ym-^mi\:.^m (H) fi. 7jfe<55^ (2 3) l?^ $ ;ix 6 {^-^^#1 ^ J: 
19 0:^ \^<m^^^^tifiX-^^. 



S^^L^ RMiCK OCH3S OC2H5, OCgHs, OHXfiOC 
OC H3K<DV^T^^^<^^^^ XfiC K B r Xf^ I ov^-r:^^;5^^ 




R 



12 



(22) 



(R%=^r?'"-(-CH2-)-n-X (23) 
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n 1 ~ 2 0 OS^^^ m^O, 1 X« 2 <D V^T ^;^^-efe 6 

o ) 

-J :^ ^ ;v x:i u =7 ^ ^ VI u ^ ^/Uiy' ^ju^ h ^-y-yy ^nn 

^ b v^ix^ 2 — ^ T3 n rc^/l/^ ^/l/^;^^ n n 2 — iJ' n a 

^/l^V^T^ h =3f- v-v-^ 2 — a 13 V ]) ^ r2 i^y 

2 — ^=^;v h U ^ h ^ v-i/^ 2 — n n ^5^/^ h U p« h 

3 — ^ n n tVi^t^T^ ^/P-i^ a n 3— 

b =3r-jXv'^ 3 — ^ p d :7" P fcVk 7« ^/l^ iJ' n H ^/ ^ ^ 
^ 3 a n ^T'ra bf/l^p? ^/^-✓'t^ h 3 - iJ' a n n t;V^:7 

^ykv^i^ a n v-^ 3 — ^ n D :/n tVi/ b y ^ n n v-y 3 — 
n ct :/n tVl^ h y ^ b dr^Xv-^ 3 - ^ n n tVl^ h U p< h ^arv'-JX 
4 — P n ^^'^/Vv^T^ ^/l^i^ n a i/^ n ^ 7^ ^/P-i^T^ ^/i/ 

i^ooi/^^^^ 2 — h y >57 n n 3 — 7" n ^ n t° 

h y n n ix^ 3 — :7'a^:/t3 tVl^ b y ^ h ^tx-i/^ 3— IT" 
n^-^u b y p< b^v^-:^^^, 1 1 - n ^ r;7 -y JV-J >^ 
nnix^>-, 1 1 — ^^'n^ r> h y a n 11— >^^n^ 

t7 yf^yjl- hy^b^^rv'v'^^^, 3— 3 — K:7"n \i° ;V by p{ h ^ v- v' ^ 

ofc. ^CD^ (2 4) -e^^tt^S-fb^i^is h y T/V3d5^i/iy^ i;? 
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K n v- U /WfcS^S; J: 19 . t-^^i" ^ ^ i: ^ § „ 

CH=CH— (cH^-jn-Br (24) 

(n 1 ~ 1 8 (^^^-efc^So ) 

$ :ithh(Dih-^S^:tm7&(D:Scmi (Journal of Po 

lymer Science, Part A, Polymer C 
hemistry, Vol. 37, 1017M(l999))/^.Jf(D 

mmm^t^m, m^i-£. m^m (y^mm . m^m-rhv^j:^. mmm 
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5 o ^J^i^Z^^fef^N L-fz.Xo\^^ Organic Synthese 

s Collective Volume 2 (1943), 558H 

t^ax^. ss: (2 2) &-a« (23) xy^i^tii^mcD^^vi^^^m^^it 

(H) %ffiV^5m^i3:f*^ ^mMM^^#'14'fl^-^#I (C) t^^^ 

(H) (D^-a-irbi : 9 J: :^ n h ^-jK^'l* ^ # S r. i: 
7 . 5 ( I ) (D^^>fb:^?fe 

. ^0 i.fz.mmu'^ (I) ^j^^^tiim-a-^tibfc-T-a h^/'fe^ttiif (D^it 

«I6#;^^ (I) f}^^^^ :^^mm (m) ^t^?^;^;^— (L) <D 

D fammm^Pc (j) <z):^'a'^-fi> 0i~4(^Mfe(Z)^ioxmtc:5o 
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"^(Dm. mmmum- (j) <Dia'a'*i^:ov^Tfi. ^-t^^^t^w^^^ 
(A) tm^^m^^i^ (B) o-a^ffs*! 0 oMa^t->5d-bT 1 ~ 7 5 

— (I) (K) ©m^t-tt^ r<Dj;5^ceS 

(K) ft, M;tf^. Mi^aWi^ (J) CO J: 5^31. fcb:^=«bis6^ 

mmmm^mmi^ (a) . gt^^«5£#: (b) (DWMi^u-^L-xhi^— 
-hmti^fc^mmun (k) ^^i^lt. (a) . 
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S o 

(1) Ilil^ttWtt 

( 2 ) i&m-^^ h ^-i^m^^wm 
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